INTRODUCTION
============

Dementia has become recognized as one of the most urgent global health problems due to the unprecedented growth rate of an aging population, which ranked as the seventh leading cause of death in 2015.^[@ref1],[@ref2])^ Globally, more than 47 million people are struggling with dementia, and 10 million new dementia cases are reported per year.^[@ref2])^ The number of people living with dementia is anticipated to increase to 82 million in 2030, and 152 million in 2050.^[@ref2])^ Dementia causes physical, psychological, social, and economic burdens for individuals, as well as for communities and societies.

Dementia has grown to be a health threat for worldwide. Nearly 60% of those with dementia live in low- and middle-income countries, and this figure is estimated to rise to 71% by 2050.^[@ref1])^ Asia, the most populous continent in the world, also dared to address dementia, along with its rapidly aging population.^[@ref3])^

Currently, various cognitive assessment tools are available worldwide. In Asia alone, 28 cognitive assessment tools are available in seven Asian languages.^[@ref4])^ Among them, the Revised Hasegawa's Dementia Scale (HDS-R), Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment, and the Clock Drawing Test are relatively common tools for measuring cognitive function in Asian countries, while the MMSE is the most common tool used in the United States.^[@ref5])^

Hasegawa's Dementia Scale, developed in 1974 by Kazuo Hasegawa, is widely using among the Asian population. In 1991, it was revised and renamed as the Revised Hasegawa's Dementia Scale (HDS-R).^[@ref6])^ Even though the original HDS-R was in Japanese, the English version of the HDS-R was published in 1994, without describing the detailed process of how the English version was developed.^[@ref7])^ Some studies using the HDS-R among Korean^[@ref8],[@ref9])^ and Chinese^[@ref10],[@ref11])^ samples have been published, but little information about these language versions of the HDS-R was mentioned in these papers. The total score of the HDS-R is 30 points, while a score of 20 points and below indicates the presence of dementia.

This article reports the process to develop a Myanmar language version of the HDS-R, based on the experience developing the Lao language version of the HDS-R.^[@ref12])^ Taking into account the cultural background of Myanmar and the nature of Myanmar language, this version was carefully developed for Myanmar people to easily understand the questions of the HDS-R. In Myanmar, those aged 60 years or older has been increasing to 5.8% in the Census 2014, and the illiterate people was 8.0% according to Human Development Report 2013. There were no tools to measure cognitive function for Myanmar people including illiterate persons. This Myanmar language version of the HDS-R aimed to be applicable for the assessment of cognitive function, not only by doctors and nurses in a clinical setting, but also by healthcare providers in a public healthcare setting.

MATERIALS AND METHODS
=====================

Revision before translation to Myanmar language
-----------------------------------------------

The English version of the HDS-R and its manual were adopted from the paper by Imai and Hasegawa ([Appendix 1](#s001){ref-type="supplementary-material"}).^[@ref7])^ This version is compatible to the original Japanese version, but several expressions were modified to fit the language characteristics of English when we made the Lao version. Furthermore, the following points were modified to fit the culture of Myanmar before translation to Myanmar language ([Appendix 2](#s002){ref-type="supplementary-material"}).

Translation, back-translation, and comparison with the original
---------------------------------------------------------------

One Myanmar bilingual researcher with experiences of clinical doctor work at hospital and administrative jobs translated the revised English version to Myanmar language. The appropriateness of the expressions was examined by another bilingual Myanmar researcher, who had similarly experiences of clinical doctor work at hospital and administrative jobs. After agreement between the two Myanmar researchers, the version was back-translated into English by another two Myanmar researchers, which was then compared with the source version in English by three Japanese researchers.

Inconsistencies in translation between the original and back-translated versions were discussed among the six researchers to reach consensus on the Myanmar version. We read through the questionnaires and manual to evaluate double-barreled questions and appropriate language usage.

Confirmation
------------

Instead of a pilot study, the draft of the Myanmar version of the HDS-R questionnaire and manual was distributed to two Myanmar doctors. They read them without any instructions, and interviewed another three Myanmar doctors. Through these mock interviews using the Myanmar version of the HDS-R, the interviewers and interviewees were asked to record the instances of misunderstanding by the interviewees due to erroneous, unnecessary, or redundant instructions described in the draft manual, as well as any difficulty experienced in using the draft questionnaire. Based on the recorded comments, all the researchers participated in the discussion session to closely re-examine the questionnaire and manual to make revisions based on consensus.

Ethical issues
--------------

The questionnaire was not used to measure the actual cognitive function of study participants. Linguistic problems were discussed among the researchers, and no information was collected by the participating researchers through application of the Myanmar version of the HDS-R. Accordingly, the activity was not submitted to an ethics committee.

RESULTS
=======

Back-translation of HDS-R questions
-----------------------------------

We replaced some words during the translation process to those that are more familiar to Myanmar people. The replaced words and question numbers are as follows. In Question 4, we replaced "frangipani" and "tuk-tuk" with "padauk tree" and "bullock cart." Both terms have deep ties among Myanmar people. "padauk tree" is the national flower of Myanmar, which blooms seasonally. In Question 7, the word "plant" was translated as "tree" in the back-translation process due to similar usage in Myanmar language. In Question 8, the five objects to memorize were translated to five pictures/images during the back-translation process due to Myanmar language usage.

Back-translation of HDS-R manual
--------------------------------

Our goal was to ensure more accurate and easier understanding by Myanmar patients, consistent with the nature of Myanmar language. A long expression in the manual for Question 3, "Is this a hospital, clinic, health center, office, or your house?" was replaced with five short sentences, "Is this a hospital? Is this a clinic? Is this a health center? Is this an office? Is this your home?" Furthermore, the explanation for Question 4 in the manual, "But, if this process ends up in failure, remove the word(s) in Question 7," was replaced with "If the respondent still cannot repeat, it is not necessary to ask the words in Question 7" to make it clearer for Myanmar people to understand.

To make the explanation for Question 5 in the manual clearer, "In the second question, do not repeat the correct answer from the first question, such as 'subtraction of 7 from 93' after 10 seconds" was replaced with "When the respondent cannot subtract correctly for the first question, it is prohibited to ask the second question, 'What will be the answer if 7 is subtracted from 93?'" Moreover, the explanation in the manual for Question 6, "at intervals of one second" was replaced with "at a rate of one per second" to make it more precise for Myanmar patients.

In addition, changes were made to the manual for Question 7; "plant" was replaced with "tree," "frangipani" with "padauk tree," "tuk-tuk" with "bullock cart," and "Do not convey two or more hints at a time" with "Two or more words should not be provided," to adapt these to the Myanmar culture and language. In the manual for Question 8, "take them back" was replaced with "those pictures need to be kept" in the Myanmar version, and "discontinue the question if the examinees cannot recall another name of vegetables after 10 seconds" was changed to "it is not necessary to continue to ask if the respondent cannot say the next vegetable item 10 seconds after he/she answered the first item" in the manual for Question 9. The final English version and corresponding Myanmar version are shown in [Appendices 2](#s002){ref-type="supplementary-material"} and [3](#s003){ref-type="supplementary-material"}, respectively.

Confirmation
------------

In the process of the confirmation, no additional revisions were made.

DISCUSSION
==========

This article reported the translation process and development of the Myanmar version the HDS-R questionnaire and manual. In this development process, we used forward translation and back-translation, a standard procedure for converting the original version into different language versions.^[@ref13],[@ref14])^ Both translations were carried out by Myanmar medical doctors with clinical experiences, and supervised by senior Myanmar medical doctors. The translated version was revised again to make it easier for Myanmar people to understand by adding some phrases and detailed explanations. The whole process to develop the Myanmar version was conducted in cooperation with Japanese researchers who had previous experience in developing the Lao version of the HDS-R.^[@ref12])^ Myanmar researchers carefully chose words and Myanmar language usage to make the measure more appropriate and understandable, in line with Myanmar customs.

In the Myanmar version of the HDS-R questionnaire, we replaced some words with those that are more common and familiar to Myanmar people. We replaced "frangipani" with "padauk tree," and "tuk-tuk" with "bullock cart." The "padauk tree" is the national flower of Myanmar, which blooms seasonally. Myanmar people connect the padauk flower blossoms with the Myanmar New Year/New Year Water Festival. Similarly, bullock cart has been used since ancient times and has been the main mode of transportation in the rural areas of Myanmar. In addition, "plant" was translated as "tree" in the back-translation process due to similar usage in Myanmar language. In Question 8, the five objects to memorize were translated as five pictures/images during the back-translation process, consistent with Myanmar language use.

The manual explanations for Questions 3 to 7 were revised to make them more accurate and easier for Myanmar people to understand, in line with the nature of Myanmar language. For example, in the manual, Question 5 states, "In the second question, do not repeat the correct answer of the first question, such as 'subtraction of 7 from 93' after 10 seconds," which was back-translated as "When the respondent cannot subtract correctly for the first question, it is prohibited to ask the second question, 'What will be the answer if 7 is subtracted from 93?'" to be clearer to Myanmar people. Moreover, the manual explanation for Question 6, "at intervals of one second" was back-translated as "at a rate of one per second."

This Myanmar version of the HDS-R can be more appropriate than the MMSE for patients who are illiterate. Low literacy rates continue to exist among the elderly in many Asian countries.^[@ref15])^ The Lao version of the HDS-R pointed out that because one question in the MMSE assessment tool asked patients to follow written instructions, the HDS-R was more suitable than the MMSE for patients who are illiterate.^[@ref12])^

The Myanmar version of the HSD-R could be used as an effective dementia screening tool, not only by psychiatrists, but also by non-specialist healthcare providers in Myanmar, where the mental health workforce is very limited (0.6 per 100,000 population).^[@ref16])^ This limited workforce makes it very difficult to carry out dementia assessment in the community, especially in rural healthcare setting where only basic health staff (midwives, lady health visitors, public health supervisors, and health assistants) are present.^[@ref16]-[@ref18])^ This Myanmar version of the HDS-R can be applied in clinical settings, as well as in public healthcare settings.

The limitations are as follows. Since the Myanmar version has not actually been used, there may be unexpected misunderstanding of the manual. Its validity has not been examined among the elderly in Myanmar, but this is not within the scope of translation, but rather, a common issue of the HDS-R. Since the education level, especially for calculation, could influence the score, careful interpretation should be made. This is also a common challenge of the HDS-R, not specific to the Myanmar version. The comparison of HDS-R scores among different countries remains to be examined in future research.

CONCLUSION
==========

To the best of our knowledge, this Myanmar language version of the HDS-R is the very first translated work for dementia assessment in Myanmar language.^[@ref19])^ Currently, the MMSE is the most commonly used dementia assessment tool in Myanmar. However, there is no formally translated version of the MMSE. Medical doctors have to verbally translate the tool into Myanmar language for each and every patient during their consultations. This Myanmar version of the HDS-R was developed using an established process. It will reduce the language barrier for both patients and healthcare providers, and will decrease the workload of busy healthcare providers.
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